For women enrolled in prevention of mother-to-child transmission (PMTCT) programs, non-disclosure of their HIV status can be a significant barrier to sustained HIV care engagement. To explore decision-making surrounding HIV disclosure among HIV-infected pregnant women, we conducted repeated in-depth interviews during pregnancy and postpartum with 20 women recruited from a PMTCT clinic in Cape Town, South Africa. Three domains were examined using thematic analysis: (1) disclosure experiences, (2) challenges associated with partner disclosure, and (3) implications of nondisclosure. All women had disclosed to someone by the time of the baby's birth, typically limiting their disclosure to trusted individuals. Only half of participants disclosed to the father of the child. Nondisclosure, particularly to partners, was a significant source of worry and stress. Women used pregnancy as an explanation for using medication and attending frequent clinic appointments, and recognized impending challenges in the postpartum period when this excuse would no longer apply. Results suggest that PMTCT programs have a key role to play in helping individuals to make decisions about HIV disclosure, and assisting patients to navigate the disclosure process, especially with partners.
Introduction
Pregnancy is a time when many women first learn about their HIV status and initiate antiretroviral therapy (ART) for lifetime use [1] . Early and consistent engagement in ART is essential during pregnancy and the postpartum period to prevent HIV transmission to the child and to protect the health of the mother. However, data from multiple countries suggest that care engagement during this period is sub-optimal [2] , which raises concerns about forward transmission to children and partners, as well as deleterious impacts on the mother's health and well-being. Across multiple studies, HIV non-disclosure has been identified as a key barrier to HIV care engagement [3, 4] . HIV disclosure, defined as telling another person either directly or indirectly about one's HIV status, is challenging at any period, but presents particular complexities during the vulnerable period of pregnancy and the postpartum period [5, 6] .
A systematic review of HIV serostatus disclosure among pregnant and postpartum women found that across studies in South Africa, prevalence of HIV disclosure to any person ranged from 53 to 89% [7] , and prevalence of HIV disclosure to a sexual partner was similar [8, 9] . Evidence suggests that women who test positive for HIV in the context of antenatal care (ANC) are less likely to disclose than women testing in other settings, such as those attending voluntary HIV testing and counseling clinics [10] . In qualitative studies, the rationale for non-disclosure of HIV during pregnancy has included concerns of abandonment or rejection, in particular the loss of emotional and financial support for both the mother and the child, and a fear of blame and/or anticipated violence from a partner [11] [12] [13] [14] . In situations where pregnancies are unintended or unplanned, HIV-infected pregnant women face what has been called a "double disclosure bind" of navigating disclosure of both the pregnancy and the HIV status [15] . In the postpartum period, barriers to HIV disclosure and HIV care engagement can also be exacerbated, as women experience a number of physical, social, and economic changes as new mothers that may affect their health behaviors [20] .
Decisions about HIV disclosure are informed by a woman's perceptions of HIV stigma and anticipated responses from individuals in her family and broader social circle. A woman's decision to not disclose is often prompted by personal experiences of witnessing mistreatment, social exclusion, or gossip about others with HIV [14, [16] [17] [18] [19] . While disclosure of a stigmatized condition like HIV has the potential to elicit negative reactions, positive experiences of disclosure can give individuals access to social support, which facilitates careseeking behavior both emotionally (through encouragement and advice) and practically (through reminders and financial assistance) [16, [21] [22] [23] [24] . Improved care engagement contributes to a lower viral load, which can virtually eliminate the possibility of vertical transmission to children during pregnancy and breastfeeding or horizontal transmission to sexual partners.
It is estimated that 30.8% of pregnant women receiving antenatal care in South Africa are infected with HIV, a rate among the highest in the world [25] . Supporting women in HIV disclosure during pregnancy and the early postpartum period is an essential component of comprehensive, effective prevention of mother-to-child transmission (PMTCT) programs. It is therefore critical to understand the circumstances of women's lives, their relationships with others, and their disclosure decision-making processes, in order to respond in a patient-centered manner. To address this need, we conducted a qualitative study to explore HIV disclosure decision-making and processes among women during the pregnancy and postpartum periods in Cape Town, South Africa. We examined emerging themes in three domains: (1) the disclosure experience, (2) challenges associated with partner disclosure, and (3) implications of non-disclosure. These findings can shed light on the context in which disclosure decisions occur, in order to develop interventions that support women in making decisions about HIV disclosure during a vulnerable period of their lives.
Methods

Setting
The study was situated in the township of Philippi, approximately 15 miles from the Cape Town Central Business District. Community resources and local infrastructure are limited in Philippi, and socioeconomic indicators point to high rates of poverty and hardship. According to the most recent available census data [29] , only 32% of residents had completed a high school education, 38% were unemployed, and 78% reported an annual household income below 3200 South African Rand (US $278, based on exchange rates during the study period).
Recruitment and study procedures were conducted in a single government clinic in Philippi. The facility has an antenatal care (ANC) clinic that provides routine HIV testing for all pregnant women. Patients who are identified as HIVinfected are followed in a separate PMTCT clinic within the same facility, where they receive clinical care and counseling specific to their HIV status. Services for labor and delivery are provided at a separate maternity hospital, and women return to the clinic for postpartum care. At the time of the study, the clinic followed national PMTCT guidelines of Option B+, whereby all pregnant women who are HIVinfected initiate lifelong ART [26] . ART and all health care services are provided free of charge.
Sample and Recruitment
Clinic patients were eligible to participate in the study if they were over the age of 18, pregnant, diagnosed with HIV, and initiating ART during the current pregnancy or re-initiating ART after having defaulted treatment. Women who had already initiated lifetime ART and were continuing their use during the current pregnancy were excluded from participation. Eligible patients were identified by the nurse in the PMTCT clinic. The nurse told the patient about the study, either in person at a clinic appointment or via telephone, and those interested in learning more were introduced to a member of the research team. The research coordinator provided additional information about the study and answered questions, and then proceeded to schedule a visit to complete the first in-depth interview. Twenty study participants were enrolled between June 2015 and June 2017, and nineteen participants (95%) completed repeat interviews.
Procedures
Enrolled participants took part in two semi-structured interviews: the first interview was conducted in the third trimester of pregnancy and the second interview was conducted approximately 3 months postpartum. All interviews were conducted by a South African researcher who had previous experience with qualitative research. Interviews were conducted in Xhosa in a private room in the study clinic, and lasted 90 min on average. Interviews followed a semistructured guide that included broad opening questions and more specific follow-up probes. Interviews focused broadly on care engagement in the context of PMTCT, with disclosure as one of several specific areas of inquiry.
In the pregnancy interview, participants were given the opportunity to talk about their pregnancy, HIV diagnosis, feelings about living with HIV, relationships, and their social support system. Once these issues were explored more broadly, participants were asked specifically about HIV disclosure. This tiered approach first provided the broader context of the participant, which then allowed the interviewer to probe more deeply about the rationale for disclosure decisions, how disclosure decisions impacted relationships, and how participants navigated disclosure or non-disclosure in the context of PMTCT care.
In the postpartum interviews, the interviewer began with a discussion about childbirth and the early postpartum period, and then revisited topics from the first interview, including decision-making around new disclosures, changing rationale for non-disclosure, and the impact of disclosure or non-disclosure on current HIV care engagement and anticipated future care. The interviewer was trained prior to data collection on how to follow the open-ended guide and probe on salient themes throughout the interviews, and received ongoing supervision.
All participants provided written informed consent to participate in the study and interviews were audio recorded with participant consent. Participants were compensated 100 Rand ($8.70, based on exchange rates during the study period) for their time and related travel costs. Study procedures were approved by the institutional review boards at Duke University and the University of Cape Town.
Analysis
Audio recordings of the interviews were transcribed and simultaneously translated into English, with key identifying information (e.g., names and places) deleted from the transcripts. The textual data were then analyzed in four steps, using a thematic analysis approach [27] that draws upon the inductive nature of grounded theory [28] . We opted not to use a qualitative software program and instead to follow a process that kept us deeply connected to the data via multiple readings of the transcript, writing activities to explore and organize emerging findings, and consensus-oriented discussions to deepen and challenge our understanding of the data. First, individual narrative memos (approximately six single-spaced pages each) were written to summarize and organize the content of each transcript and to highlight emerging inductive themes [29] . Each transcript and memo pair was read by at least one other investigator, who provided input to ensure that the memo accurately captured key details from the original transcript. Relevant quotations were incorporated into the memos to closely reflect participants' own words. Preparing the memos enabled the authors to begin exploring the relationships and themes in the data and proceed to the next step of analysis. Second, the memos were reviewed to identify key areas of inquiry related to HIV disclosure. Consensus building discussion identified three domains: (1) disclosure patterns and reactions, (2) challenges of partner disclosure, and (3) implications of non-disclosure. Third, a data display matrix [30] was created to capture details and themes related to each of these domains across the transcripts and at the two time points. The transcript-memo pairs were examined, with relevant information added to the matrix and discussed as a team. Fourth, data reduction involved a synthesis of data within each domain, with data visualization and representative quotes used to lend evidence to the identified themes and to contextualize the findings.
Results
Description of the Sample
The twenty women in the sample ranged in age from 18 to 37, with an average age of 27 (Table 1) . Fifteen (75%) had been diagnosed with HIV during the current pregnancy. Of the five women with established HIV diagnoses, four women had never taken ART and one woman had previously taken ART and was re-initiating treatment after defaulting 1 year prior. The majority of women were unemployed, had low levels of education, and reported that their pregnancy was unplanned. 
Experiences of HIV Disclosure During Pregnancy and Postpartum
Participants described whether they had disclosed their status, when and to whom they had disclosed, and their decision-making processes surrounding disclosure. The interviews covered motivations to disclose, or to withhold disclosure, to various people in their lives, and the reactions they had received when disclosing their status to date.
Patterns of Disclosure
HIV disclosure in the sample was common but selective ( Table 2 ). We examined disclosures to people in three categories: father of the child, family, and others. At the time of the pregnancy interview, all but one woman had disclosed to at least one person. Half (10/20) had disclosed to the father of the child.
Among the 19 women who completed postpartum interviews, 12 had new disclosures since their initial interview, three of which occurred before the birth of the child. One woman disclosed to the father of the child soon after the pregnancy IDI, stating she was motivated by the interview. In the case of the one woman with no disclosures at baseline, she reported that her sister-in-law discovered her ART before the baby's birth, resulting in an unintended disclosure. Therefore, by the time of the baby's birth, all participants had at least one person who knew her HIV status, and 11/20 (55%) women had disclosed to the father of the child. In the postpartum period, all new disclosures were to family members.
Decision to Disclose: Right Person, Right Time
In discussing their decision-making surrounding disclosure, women frequently spoke about the difficulty of disclosing their HIV status, their deliberation regarding the individuals to whom they wanted to disclose, and rumination surrounding the appropriate circumstances of the disclosure. Participants also commonly described identifying someone they could trust to provide support and to keep their HIV status a secret from others, determining the level of trust by evaluating their existing relationship, and anticipating the person's reaction. One woman explained her decision to disclose to two trusted friends who would support and motivate her rather than an "aunt who might have gossiped and judged me and spread it till home in Eastern Cape (Participant 17)". Several participants noted that successful disclosure to one trusted individual helped to facilitate further disclosure, as friends and family provided encouragement to disclose, or in some cases even performed the disclosure with the woman's permission.
Almost all women spoke about someone else they knew who was infected with HIV, indicating that HIV was common in the communities where the participants lived. For some, this normalization of infection, and the knowledge that they and their baby could lead healthy lives with treatment, helped them view their status as "not something bad," and made it easier for them to share the news. Others drew upon the experiences of family members who were infected, which they witnessed secondhand and used to inform their own decisions about disclosure. Two women who had known a family member with HIV recounted being motivated by previous incidents where non-disclosure led to negative outcomes or hurt feelings. Many women, seeking solidarity and advice, chose to disclose to someone they knew who was infected with HIV or who had personal experience supporting someone with HIV. This woman explained how she felt she could trust someone with HIV to keep her status confidential: "The reason why I chose to tell her was because she is also infected and it would have been difficult for her to go around and talk about something that she is also a victim of" -Participant 14, new HIV diagnosis, postpartum interview At the same time that women sought support from others who had been impacted by HIV, they were also nervous about being recognized at the HIV clinic by other patients. For some, this made them reluctant to join a support group with other HIV-infected individuals, out of fear that their status would become more widely known. Therefore, even though HIV was perceived as common and normal, women also had a heightened anticipation of stigma should their status be known broadly in the community.
Women were highly motivated to stay engaged in HIV care during pregnancy and in the postpartum period, often speaking of a desire to protect their babies from infection and to stay healthy themselves so they would be around to take care of their children. This commitment to HIV care was closely tied to motivations for disclosure; participants frequently shared that disclosure would allow them to be open about their need to take medication and attend clinic appointments, as well as enable them to seek practical and emotional support in seeking care. Several women disclosed to others living in their households, including relatives and partners, who might see them taking their pills, and one participant disclosed to a coworker and her neighbor, so if something should happen, there would be "someone close by who will know what to do (Participant 9)". Timing of disclosure was strategic. Even when a woman had identified someone to whom she wished to disclose, she sometimes waited for the optimal time when circumstances were right or when she was "ready." In many cases, ideal timing for disclosure revolved around the birth of the child. Visits from mothers or aunts to help care for the baby provided the opportunity for many to disclose to someone they wanted to tell in person rather than over the phone. One woman, who became emotional when discussing disclosure to her mother, described her desire to wait until she was sure the baby was healthy before telling her mother, to prevent undue stress and concern: "I know my mom hurts easily. I don't want to tell her right now, but I want to tell her after giving birth when I know that I'm fine and the baby is also fine (Participant 7)." Women also described motivations to disclose preemptively, before someone found out by discovering pills or hearing it from someone else:
did not want to tell [my sister] because I feared she was going to do the same as she did to our late sister and that I will be the talk of the town. I took time to tell her, but eventually I told her myself because I did not want her to learn about it from outside." -Participant
14, new HIV diagnosis, pregnancy interview
Reactions to Disclosure
When women made a decision to disclose their HIV status to someone, the reactions were almost always positive, even when participants were initially concerned about how the person might respond. Women reported that their family members and friends reassured them they could have a healthy child and that they could also live a healthy life with appropriate treatment, noting that HIV is a controllable disease and therefore "much better than diseases like diabetes and high blood pressure (Participant 14) ." Upon disclosure, many friends and family members pointed to examples of "beautiful" people they knew with HIV who were consistently taking treatment and living a healthy life; others offered cautionary tales of those who died after defaulting on their ART.
The majority of women who disclosed to others reported that they had received advice and encouragement to adhere to their treatment, for the benefit of themselves and for the health of the baby. Many friends and family members went on to actively support their HIV care, providing reminders about medication or accompanying them to appointments. Disclosure also presented the opportunity for participants to support and encourage others, as several women noted that their disclosure motivated others to share their HIV status: "More people in my family after I disclosed got courage to disclose their status too! More people came out and started talking about taking their ARVs (Participant 18)."
Disclosure frequently brought a sense of relief and freedom to women who no longer had to hide their status. Participants described feeling as though a burden had been lifted, in contrast to keeping a secret, which "kills you inside (Participant 5)". For some, disclosing to a trusted individual helped them on the pathway to self-acceptance: "I couldn't stand the thought that I was HIV positive. I lost hope. But when I got home my mother motivated me…and now I am feeling strong. It took me a very long time because sometimes I would think about it, but eventually I decided to accept my situation.
" -Participant 12, new HIV diagnosis, pregnancy interview
In the postpartum interviews, almost all women expressed satisfaction with their decisions to disclose; they felt that disclosure led others to provide more support, and few could recall instances of feeling stigmatized. Although most participants felt that their trusted friends and family had "kept the secret to themselves (Participant 18)," one woman questioned how dependable her sister-in-law and sister were. After hearing from her brother that they were gossiping about her, she explained: "I started feeling discrimination and I started feeling that I have actually disclosed to the wrong people." However, she maintained that disclosure was the right decision for her to "get this off my chest," and the way they treated her "is not my problem but theirs" (Participant 20).
Reasons for Non-disclosure
Just as women expressed being deliberate about their disclosure, they also spoke about being deliberate about their non-disclosure. Reasons for non-disclosure often included a fear of stigma or "judgement" and the possibility that the person would gossip about them: "The cousins are the ones I want to keep this knowledge from. They tend to look down on people. Even when we are chatting at home: 'so-and-so is like this.' So I fear that they will degrade me too (Participant 4)."
Pregnancy contributed to the complexity of the decision-making process. Women often faced the dual burden of disclosing both their HIV status and their pregnancies. One woman who felt ashamed by her pregnancy feared that sharing her HIV would further disappoint and distress her parents, saying "it would kill them!" She anticipated that challenges of disclosure would likely persist even after the baby's birth, explaining "then it'll be even worse because their concern will be, 'she's going to die and leave us with the small child' (Participant 2)."
Many women acknowledged that they simply did not feel brave enough to disclose to someone or were not yet "ready" to do so. Some associated their readiness to disclose with self-acceptance of their HIV status: "I'm not ready now. I only want [my mother] to know when I have accepted everything and I'm fine. I don't want her when she looks at me to see someone who's weak and sickly. I want her to see a strong and healthy person. I want her to accept the situation and she will do that if she sees that I have also accepted it!" -Participant 7, new HIV diagnosis, pregnancy interview
Women also noted the difficult lives that they and their families faced, with frequent mentions of interpersonal violence and other forms of trauma, poverty, and other health issues. Participants commonly chose not to disclose their status for fear of adding strain to others' already difficult lives. For example, in the pregnancy interviews, five women had deliberately not disclosed to their mothers, with a rationale that they were protecting them from an additional burden of stress and hardship.
Challenges Unique to Partner Disclosure in the Context of Pregnancy
Only half of the participants (n = 10) had disclosed to the father of the baby at the time of the pregnancy interview, and only one additional woman had disclosed by the time of the postpartum interview (reporting that she was motivated to disclose by the interview). When discussing decision-making related to partner disclosure, some themes were consistent with disclosures to other individuals (e.g., assessing level of trust, anticipating reactions, considering best timing of disclosure), and other themes were unique to disclosure to a partner. The unique considerations that went into disclosure to a partner included feeling added responsibility to share the information with the partner (related to the partner needing to know his own HIV status and protect himself from HIV exposure), fear of being blamed and held responsible for the infection, and fear of violence or abandonment, often related to the preexisting uncertainty and instability of the relationship with the baby's father (Fig. 1) .
Participants described the complexity of their relationships, often fraught with conflict and abuse, infidelity, financial stress, and a lack of trust. Pregnancy further complicated these tenuous relationships. Half of the participants reported they were not in a relationship at the time of the pregnancy interview, although several of these women still described the father of the baby as their "boyfriend," reported that they planned to reunite with the father, or reported having initiated a relationship with a new partner. Several women directly pointed to the pregnancy as the reason that their relationship with the baby's father ended, while others cited Fig. 1 Disclosure to the father of the child their partner's infidelity, abuse, or financial stress as causes for their breakup. When women were asked about disclosure to the father of the child or to other sexual partners, they commonly reflected on the level of stability in those relationships as influencing their decision to disclose. Of those describing themselves as single at the time of the pregnancy interview, only 3 out of 10 had disclosed to the father of the child, and one additional woman had disclosed to a new boyfriend; of those describing themselves as married or in a relationship, 8 out of 10 had disclosed to the father of the child.
Motivations for Disclosure to Partners
The eleven women who disclosed to the father of the child before the baby's birth described various motivations. Similar to the themes that emerged in decisions about disclosing to others, disclosure to the partner was a way to gain freedom to take ART without hiding and relieve the stress and anxiety of keeping a secret. Women were also motivated (and encouraged by others) to disclose to a partner in order to protect him from HIV infection or progression of an existing infection. Women reported that in disclosing, they hoped their partner would then get tested for HIV and begin treatment if necessary.
Several women disclosed to the father of their child as an act of confrontation, especially when he had been unfaithful or the woman had previously tested negative for HIV. As one woman explains: "I got very upset, sister, because I had been faithful to this man and yet this man was sleeping around. I was very upset and I told him about how upset I was and I told him that he's the one who infected me, no one else! He did not deny it because he knew that he's the one who sleeps around." -Participant 13, new HIV diagnosis, pregnancy interview Partners responded to confrontation in different ways. One boyfriend did not deny the accusation, but asked the woman to "give him a break" because she was causing him stress. After some time they "became right" and he now supports her by reminding her of her clinic appointments. Another confrontation led to ongoing quarrels in the marriage over who was to blame for bringing the infection into the relationship, and their fights led the husband to move in with a new girlfriend by the time of the postpartum interview. One participant ended the relationship with her boyfriend, feeling that he had deliberately infected her and she could no longer trust him.
With the exception of the confrontational disclosures, when women chose to disclose, their partners' reactions were generally supportive. Several women noted that after disclosure, their partners began reminding them to take their pills and motivated them to attend clinic appointments to protect the baby. At the same time, one woman explained that she became a source of support to her boyfriend, who was distressed upon learning of her status and refused to be tested himself until he was ready, which was a common theme:
"His response on that was, if he can find out that he's HIV positive, he will kill himself. I asked him not to do that for the sake of our child… He calmed down and I think he got back to his senses and the he said, he's hearing me and will try to (get tested)." -Participant 5, new HIV diagnosis, pregnancy interview.
Of the eleven women who had disclosed to the father of their child, two women reported that their partner had disclosed his HIV positive status prior to the pregnancy, and one woman had learned about the partner's HIV positive status when she discovered his pills. Six women reported that the father of the child had not yet tested by the time of the baby's birth. Only two men had gone to test and both discovered they were also positive. By the postpartum interview, one additional woman had convinced her boyfriend to test and start ART, and another asked a male nurse to help schedule an appointment for her husband to confirm an HIV diagnosis and begin treatment.
Rationale for Non-disclosure to Partners
Almost half of the women (n = 9) had not disclosed to the father of the child by the time of the follow-up interview. Three women had ended their relationships with the father of the child and were no longer in communication with the men. Of the six women still in contact with the father of the baby, five women described not feeling ready or "not being brave enough yet" to disclose. Several of these women identified disclosure to a partner as something they wished to do and an area where they could benefit from support, as they struggled to put their intentions into action.
In the context of describing disclosure to the father of their child or another romantic partner, women's reluctance to disclose was often related to broader challenges in their relationships with the partners, which were particularly tenuous during pregnancy. Women were afraid that after disclosing, they would be blamed for bringing the infection into the relationship, as this participant explained: "I suspect there is a chance that he might say, 'No, you brought this thing to us! (Participant 1)'". Women were also concerned about their partners' ability to keep a secret, especially when alcohol was involved: "With some of them, their husbands or baby daddy when they are drunk may go around telling people about their wives' or girlfriends' status, and people make fun of that (Participant 2)."
Women were also worried that the father of the baby would leave upon learning their status: "Some of us, we hide it because we don't want to be dumped by these boyfriends (Participant 18)". Pregnancy appeared to increase women's vulnerability and raise the stakes of abandonment. Financial difficulties and unemployment were often-noted stressors, and many felt those stressors would increase after the baby was born. As one woman explained: "I'm not ready to tell him either because I'm uncertain of what could happen should I tell him. And even worse now, there's a baby coming (Participant 19) ."
Implications of Non-disclosure During Pregnancy and Postpartum
Four themes emerged in the data as implications for non-disclosure: (1) stress and wellbeing, (2) desire for passive disclosure, (3) strategies to maintain care engagement, and (4) risk for defaulting.
Stress and Wellbeing
Most of the women in this sample were dealing with two lifechanging circumstances simultaneously: an HIV status and a pregnancy. One woman said that she considered terminating the pregnancy to lessen the burden: "After finding out, I thought, how will I deal with these two things at the same time? I thought that I should just get rid of one of the two (Participant 7)." Non-disclosure, particularly to the father of the child and family members, added further stress and anxiety to women's already difficult lives. One woman noted her internal conflict about disclosing to her partner and its impact on her wellbeing: "I do think about it sometimes, and that sometimes keeps me awake at night. Sometimes I want to tell, but there's this other thought that comes immediately that says, 'Shut up, don't say it.' I am scared (Participant 4)". Women felt guilty for keeping secrets, even questioning "perhaps this baby is a mistake if I'm going to keep quiet and not tell [the baby's father about my status] (Participant 2)." With partners, non-disclosure added further anxiety around sexual activity: "We are okay but one thing I'm still scared of doing is sleeping with him because I've been told, if I sleep with someone without a condom, I'm re-infecting myself. Whenever he wants to have sex with me I shy away and pretend as if I'll come and avail myself some other time." -Participant 6, new HIV diagnosis, pregnancy interview
Desire for Passive Disclosure
To ease the burden of disclosure, many women expressed a desire for their loved ones to learn about their status without needing to actively disclose. One woman, worried about disclosing to her mother, often left her pills out in places where her mother could find them. When asked if she thought her mother knew about her status, she replied: "I don't know but maybe by her suspecting and finding out may mean less work for me than to lie in front of her eyes! I mean if she can confront me I can just tell the truth! I can just tell her that I did not have the guts to tell her." -Participant 2, new HIV diagnosis, pregnancy interview Another woman, who had not disclosed to anyone in the 5 years since her HIV diagnosis, was relieved when her sister-in-law discovered her medication, and felt thankful that someone now knew about her status and could support her without her needing to actively disclose.
Women often wanted their partner to know his own status, and saw HIV testing as a way for the partner to get treatment and initiate conversations around HIV. One woman discussed her desire to be re-tested together with her partner, so they would appear to learn their statuses for the first time together. This desire was driven by the common belief that the first person in the relationship to disclose a positive status would be blamed for being the first person infected: "I may want us to go get tested. I may want to come alone at the clinic and get a nurse I know and tip her to pretend as if it's my first diagnosis (Participant 4)". Another woman, who was fearful that her boyfriend would blame her for the infection if she told him herself, explained: "Sometimes I really feel like disclosing but it's just so difficult. I can't tell him because men are so impossible. I have been advising him, however, that he go to the clinic (Participant 6)."
Strategies to Maintain Care Engagement
All participants expressed a commitment to lifetime treatment, largely motivated by a desire to stay healthy and to protect and support their children. However, in the face of non-disclosure, women often had to adopt strategies to maintain HIV care engagement. Such strategies included repackaging their medication and attributing their pill-taking and clinic attendance to pregnancy or other health issues like diabetes or high blood pressure. Pregnancy made it easier for women to justify frequent clinic visits and taking medication, but many acknowledged that maintaining non-disclosure would become more difficult in the postpartum period. One woman described how her boyfriend believed her HIV medications were prenatal vitamins, and how difficult it was for her to maintain that lie:
"He reminds me… 'It's eight o'clock now. Come and take the baby's pills… the ones for making the baby grow, dear.' But I know… like, 'My God, if you only knew what these pills are for.' I don't know. It's really
difficult." -Participant 8, new HIV diagnosis, pregnancy interview
In the postpartum interview, one woman explained how taking her pills on time had become challenging, given that her partner would often be in the room where her pills are, putting her in "an awkward position" where "I can't do anything."
Women often anticipated challenging situations for medication adherence and planned ahead so they would not be caught off guard. One woman explained her plan to go next door and borrow a pill from her HIV-positive neighbor's house if she had visitors and could not access her own pills without being seen. Another woman moved the "hiding position" for her pills so she could take them more easily when she had visitors. In the postpartum interviews, women often said that they tried to schedule appointments for themselves and the baby together in order to avoid frequent, and potentially suspicious, visits to the clinic. Others talked about coming up with new excuses for attending the clinic: "maybe I will just tell them I fetch high blood pressure pills (Participant 4)."
Risk for Defaulting
Despite participants' efforts to maintain care engagement in the face of non-disclosure, women noted that fear of disclosure increased the risk of missing appointments or defaulting on treatment. Several women criticized the layout of the clinic as compromising privacy, fearing that other clinic attendees might know they have HIV based on where they sit. One woman's clinic experience validated this fear, as a neighbor spotted her friend picking up HIV medication and later gossiped about her at home. Another woman was considering transferring clinics because of her fear of unwanted disclosures, sharing that this same fear may lead others to "turn away from the clinics" entirely (Participant 2).
Because of the challenges of hiding their medication and clinics visits, some women felt they would have to choose between disclosure and long-term retention in care. Women frequently weighed the merits of each course of action in the interviews. Looking to the future, one woman considered: "Maybe I may end up not taking ARVs if I get married to someone and perhaps I don't want him to know that I'm taking ARVs, even though I know that by doing that I would be putting my life at risk" -Participant 2, new HIV diagnosis, postpartum interview.
Another woman, who had stopped taking her pills and attending her clinic appointments while in a previous relationship, drew upon firsthand experience to explain the dilemma that might lead women to discontinue their medication because of a relationship. On the one hand, she said, "the minute the partner doesn't know, it gets quite difficult to take the treatment," but "on the other hand, when one tells the boyfriend, who knows, the boyfriend might break up (Participant 18)."
Discussion
HIV disclosure is a complex decision at any point, and even more so during the vulnerable pregnancy and postpartum periods. HIV disclosure carries the risk of social exclusion and material loss, but it also opens up the possibility to garner social support, alleviate mental health distress, and receive assistance in HIV care engagement. In this qualitative study with HIV-infected pregnant and postpartum women, we found that decisions about HIV disclosure were weighed carefully to consider the best person and best timing for HIV disclosures. No one in our sample had disclosed universally; rather, disclosure was selective and strategic. Only half of participants had disclosed to the father of their child, and non-disclosure to a partner was often a significant source of distress. Navigating HIV care engagement in the face of non-disclosure required specific strategies of concealment; these strategies may become more challenging in the later postpartum period, as women no longer have pregnancy for an excuse to attend frequent medical appointments. Taken together, these findings point to the importance of programs that aid women in making healthy decisions related to disclosure and facilitating disclosures when appropriate, which can relieve feelings of shame and anxiety and improve long-term HIV care engagement [11, 31] .
As has been noted widely in the literature, HIV stigma and HIV disclosure go hand in hand [3, 16, 32] . HIV stigma includes enacted, anticipated and internalized forms of stigma [33] . In this sample, reports of enacted stigma were rare, likely due to the very limited and selective nature of disclosure. Anticipated stigma, which refers to the expectation that one would be stigmatized when disclosing an HIV stigma, was common, and was a primary reason for nondisclosure. Anticipated stigma was based on observations of how other people living with HIV had been treated, whether in one's family or in the broader community. As a result, women often sought out individuals who were living with HIV or had personal experiences with someone living with HIV, because they could feel confident that these individuals would not stigmatize them upon disclosure. Internalized stigma, including feeling of shame, were also ubiquitous and manifested in feeling "not brave enough" to tell others about an HIV status that they had not accepted themselves. For some, shame about the HIV status was compounded by shame about an unintended pregnancy and the burden of initiating and remaining adherent to HIV care, highlighting the "triple burden" faced by many women diagnosed with HIV during pregnancy [15, 34] .
Decisions about disclosure to a sexual partner, typically the father of the child, were influenced less directly by stigma, and more by a balance between a sense of responsibility and a perception of consequences. On the one hand, women noted feelings of obligation to tell a partner about potential HIV exposure, but on the other hand they worried about abandonment and the threat of violence. In this situation, women feared that disclosure would lead to being blamed for introducing HIV into the relationship [31, 35] . During pregnancy, it may be more likely that the balance between responsibility and fear of consequences tips toward the latter, given social and financial vulnerability around the pregnancy period. Few women in our sample had stable incomes, and there was significant stress around the ability to meet the economic needs of a child after birth. The fact that a large proportion of women had experienced dissolution of their relationships prior to or during their pregnancy speaks to the instability of partnerships in this setting, which makes HIV disclosure decisions particularly challenging [3, 36] .
Partner HIV testing in PMTCT may alleviate the burden placed on women of being the first person to know their HIV status [37] [38] [39] . However, the data from this study suggests a resistance to HIV testing among men. Of the 11 women who disclosed to their partners, only five had then sought an HIV test themselves. Other studies from South Africa suggest that men face gender-specific barriers in HIV testing and treatment [40] . Efforts to broaden HIV partner testing must be accompanied with community-based campaigns to encourage men to seek HIV testing and treatment, and presenting male role models living with HIV. By contrast, mandatory or coercive partner testing in PMTCT may undermine women's autonomy, put them at risk of violence, and ultimately create barriers to entry in PMTCT [41] .
Women who disclosed their HIV status noted important positive consequences in the form of added emotional support, instrumental support for care engagement, and improved self-acceptance. Women found particular comfort in disclosing to others who were either HIV-infected themselves or had been personally touched by HIV. In many cases, a woman's HIV disclosure revealed that the person to whom she had disclosed was also HIV infected. This speaks to the added value of appropriate HIV disclosures, which build a supportive environment for others to disclose and may help to move a community towards a reduction in HIV stigma. These findings also underscore the importance of having available and visible networks of HIV-infected individuals who can provide peer support for people living with HIV [42, 43] . Peer support programs were instrumental in reducing stigma during the early stages of the HIV epidemic, and remain important today, as they help to sustain HIV care engagement across the continuum and improve coping behaviors among people living with HIV. During pregnancy and the early postpartum period, peer support related to HIV disclosure may be combined with education and support around pregnancy and parenting, in order to bolster the overall functioning and well-being of pregnant women and mothers living with HIV [44] .
Non-disclosure of HIV may have impacts that undermine the potential of PMTCT programs, particularly in the testand-treat era. Concealment of one's HIV status may lead to loss to follow up, inconsistent clinic attendance, or poor medication adherence [2] . Data from South Africa suggests that about a quarter of HIV-infected pregnant women fail to achieve full viral suppression at time of delivery, which drastically increases the potential for vertical transmission to the child [45] . After childbirth, sustained care engagement may become even more challenging in the face of non-disclosure, once pregnancy is no longer an excuse for clinic attendance and taking medication. Postpartum non-adherence creates the opportunity for viral rebound, which may lead to the forward transmission to children via breastmilk as well as to sexual partners.
Our results suggest that PMTCT programs have a key role to play in helping individuals to make decisions about HIV disclosure, and assisting patients to navigate the disclosure process, particularly with partners. Training for health care providers on patient-centered care, with application to counseling on HIV disclosure, can help providers to develop skills in active listening, compassionate patient communication, and collaborative problem solving [46] [47] [48] . There was evidence from our data that patients looked to providers to guide their decisions about HIV disclosure, and some participants offered suggestions for how providers could help to bring their partners in for HIV testing. Nurse-facilitated disclosures may be feasible in PMTCT settings [49] ; however, providers should also be attuned to the challenges patients face in disclosure, remain respectful of decisions not to disclose, and be equipped with creative strategies for supporting patients regardless of HIV disclosure decisions.
Future research on HIV disclosure in the pregnancy and postpartum periods should also include women who have established HIV diagnoses and are continuing HIV care during pregnancy. With a generalized epidemic and expansion of universal test-and-treat protocols for HIV, the majority of HIV-infected pregnant women in South Africa will likely enter ANC already knowing their HIV diagnosis and having previously initiated ART. The PMTCT setting creates an opportunity to support women in reassessing decisions about HIV disclosures, navigating new HIV disclosures, and setting a trajectory for sustained HIV care engagement that is not hampered by non-disclosures.
This study was unique in its repeated in-depth interviews during the pregnancy and postpartum periods, which allowed for a longitudinal perspective of HIV disclosure over the PMTCT continuum. The findings, however, must be interpreted in the light of the study's limitations. Eligible participants were identified by the PMTCT nurses, and may reflect women who were more engaged, either in the quantity or quality of their contact with the clinic. Nurses were not asked to track the women who were not approached, or who were approached and refused participation, so we cannot evaluate the representativeness of the sample. The study missed women who did not attend antenatal care, or who presented late in pregnancy and were immediately transferred to the maternity hospital for their ANC services. It is possible that social desirability bias and discomfort talking about personal issues may have impeded the depth of some discussions. Finally, several women mentioned the impact of the pregnancy interview on their subsequent disclosure decisions, which changed the course of the naturalistic disclosure trajectory.
This study sheds light on the challenges of HIV disclosure in the context of PMTCT services in South Africa. Despite the generalized epidemic and universal availability of HIV treatment, HIV disclosure, particularly to male partners, remains a significant source of stress. The results of this study speak to the importance of integrating disclosure support and decision making into PMTCT programs in order to bolster and sustain the impact of PMTCT services.
